Summary Cold acclimation induced an increase of spin-lattice relaxation time (T1) of proton nuclear magnetic resonance in rat brown adipose tissue with concomitant increase of water content, while heat acclimation did not effect T1 of this tissue, although its water content was significantly decreased. Temperature acclimation did not affect either T1 or water content of neck muscle.
Summary Cold acclimation induced an increase of spin-lattice relaxation time (T1) of proton nuclear magnetic resonance in rat brown adipose tissue with concomitant increase of water content, while heat acclimation did not effect T1 of this tissue, although its water content was significantly decreased. Temperature acclimation did not affect either T1 or water content of neck muscle. This result is consistent with the previous findings (INCH et al., 1974; SARYAN et al., 1974) . Temperature acclimation did not affect either T1 or water content of the neck muscle. On the other hand, cold acclimation induced significant increase in T1 of brown adipose tissue with concomitant increase of water content. Heat acclimation did not effect T1 of this tissue, although its water content was significantly decreased. Figure 1 shows the relationship of T1 to the percent water content in the brown adipose tissue from all experimental groups. As water content increased, the T1 rose. It should be noticed that the protons in the lipid molecules would significantly affect T1 of lipid-rich tissues. T1 of protons in the white adipose tissue exhibits the shortest value among the tissues due to low water content and protons of lipid molecules (INCH et al., 1974) . Cold acclimation caused a fall (MORIYA and ITOH, 1969) , while heat acclimation an increase (YAHATA and KUROSHIMA, unpublished observation) in lipid content of the brown adipose tissue. Therefore, the decreased content of fat might be responsible for the elevated T1 in the cold-acclimated brown adipose tissue. However , it is also conceivable that factor(s) other than water and fat contents influences T1 of water protons in the brown adipose tissue, inasmuch as T1 of heat-acclimated brown adipose tissue was not changed despite of decreased water and increased fat contents. It has been argued that water molecules interact with cellular macromolecules to such an extent that the physical state of cellular water differs from that of ordinary water. This view seems to be substantiated by the following findings that longer T1 values in cancerous tissues are not strictly correlated with a nonspecific increase in the percentage of tissue water (HAZLEWOOD et al ., 1974) , and significant changes in T1 are observed by manipulation of chromosome condensation cycles independent of changes in water content (BEALL et al ., 1976) . Although poorly understood , some possible physical mechanisms underlying the elevated relaxation rate of water protons have been proposed; those include a lower degree of intra-cellular water order , quantitatively fewer macromoleculebound paramagnetic ions or free radicals , and a larger fraction of relatively free intracellular water in rapid exchange with a fraction having a short relaxation time (SARYAN et al., 1974) . Therefore, an elucidation of extent to which the modified T1 in the temperature-acclimated brown adipose tissue is associated with its thermogenic capacity awaits further study .
